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( 2 ) 

1 

ftlt&tiTV»«M^qci irGtt©8SJEflil£fr. 

3 ] fHneflme«f mmikm&moBu* 1 1 1 
«gatt#:sstt^offi[J¥ t 2 ** 1 1 > t 2 <Dm&&mrz? 
m&r% 2 icf2«©j&«,fB&i«#. 

[If 5 ] WfB^fttt^tt^OJKJP* 1 1 0 0 n m 
JEATTfe^W*JS2 3 £G*t©tt£tiE£J&flc. 

[W#3S6] fnEIWSil«rma»C«ttJB*«Fe-X- 20 
C^M&liFe-X-N^^&D, XfrTa, T 

i, Zr, Hf, VRrmbfr£&&pfr£>Mtfftfc4> 
&< tfc— «T!&51i3fc]g2, 3S.^5©ViTn^— Jfi 

cGtt©8&Gft«fcfr. 

5Fe7nid s 7 Oat. %— 85at. %©fgHrtirab 
5St:£ig2, 3, 5 RZfi 6 ©Vi-fn*— «»CfS«©1»ffi 

im&m 8 ] mia«i(igffi*fms!ttatte« f e - x - 

C-g-^efrD, Fe-X-CFTf, FeS±#tLfc 30 
ffl £ X - C £ bfc*aa**B:»-g8££B Zl bt«f ft LT 

v^ut** 6 KfB«©amfe&8£#. 

[f*#JS9] FeSr^£bfc«©^®fe@^©Jp 
t^SSH^** 7 nm~2 0 nm©$SBF<JK:&'5W:5fc3S8 

mmm 1 o ] x - c £±#<h vitft<Dm&,mfti5<D 

^JSil&a** 3 nm~7 nm©|gfflp , qlr£fe-5W*^8 
Kfa«©titf8i2&«W£. 

*fcttffi<fcSt*» : F©liiM»!jft*wr*BI*«2, 3. 40 

5~i o©wrft^— m\zfd.m<Dmm.mmmt. 
mxm i 2 ] tfifSi^att!i>cattg©i^ft® { 1 o 
o} m^MWzMLxmtw-n-v$>^> m^m2, 3, 5 
~ 1 1 <D\,*-fftfr—mizfzm.<Dmf5.mmmfr. 

&m i~i2 ©vi-rn^— *jcia«©®E^is#«^. 50 
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[StjfcJg 1 4 ] ffl£fita£ftJB£ttJ&-r 

« 1 3 \zKMe>mssxzam#. 
im&m 1 5 j mmmmmm zm&m.? 

«, f ©±^C oS^F e ©'>&< tfc-*OS» 

0. 45^ (m&&m,7tm) / (m&&%,7im+n<&m 

tcM) ^ 0 . 5 5 

©S§5i£t«)itS 1 4 tcf2«©^fBfii&#. 

1 6 ] Mmmmzmm zm&m?w 
[«*3Si7] tfrfsaats^ta, g^MTc^i* 

^Htc^^ £&-5£-&£±4B t 3 £ IT 

B, S i 1 ©'>&< <ht> — fl3 7cifi 

©EsSOSa* 5 a t . %— 3 0at. %©lffffiF'?lC*-5|f 

1 5 iifcte 1 6 i:Gtt©&&flEflMftf£. 

imxm 1 8 ] tjfBa^ffi^s tm^-r^m^mm 
^<o\H^\z&v&m&&m,7tm<D : m&*c 1 *§& 

&^SBK£tt5^&JR7C^©igS£C 2 fr*£#fc 

ci>C2©ilii&iSfcU sk, MfB^tti^AfeT© 

&VtZ>fg3 7tm<D&m.&C 4 tt5ttl;C3<C4© 

H^*^fc-rw*js 15-17 ©^-rn^— 3Ricts«© 
*w (ecr) z.rty?m\z&r)i$.mznT\,*z>m#m 

1-18 ©^nfr-WCfB«©&«fB®$;#. 

[w*3g2o] ttne#aiSB«. *e*fctt*»c©B 

fr<=>*PtJ&£ft> JL"3, flsjfcifc£*H t (bcc) . ffcnlvE 
(bet) , ®-i>3i**&^ (fee) . EiME* 
*F (fct) &0:n a C 1 S^ft^ifi^S^SSA^ 

ii^$nfe-a©jgft«3i<&*u, fro, (001) jg 

a®frSffi£BS¥ff-rc&s«^i 3 i:amf2g«tfr. 

[M:ft« 2 1] bee JStt«lifi*Wr5#attStt, 
CrM, *^5Vi«, Cr»CV, Mo. W, Nb, T 

1, Ta, Ru, Z rSi&ZfiH f ©i¥fr ?>3MiR£n-5i!> 

$nxv^B*JS2 0 Cffi«©ami2S«E«:. 

2 2] bet & A4ftifi&*rr«#8ttJRtt. 
N i - A 1 ~ tc-S-^, N i - A 1 — tc-S-^IC 

V, Mo, W, Nb, Ti, Ta, Ru, Zr*3J:ytH 

f ©fffre»ii^sn-5'>^< ia««±©7c^$rso 

^.fc^*fflViT^JsSSnTViSgt*^2 0lrfB«©^ 

[»*« 2 3] fee igffi«jt^WT-5#att^tt, 
Pt, Pd, Rh, Au, Cum*, efcSWa, '>^:< 

£%> laa^iffitT^-g-^^fflv^T^fiestaTv^ii 
M20 \zmm.<nmmimmte. 



t 

( 3 ) 

3 

[«*js2 4] n a c i f&&mmzm-?z#m&m 

MgO, Li FRZtN i 0©4>fc< th 

[m#m2 5] mzwmn.mv>mm& 1 3, mzmm 
mommz t 4tvtztg\z. 

2 nm^ t 3^ ( t 4/2) 

©M&£ii£-r5 »#iK2 o~2 4©wm#>— m\zm 

¥i%*£IM&g#4 nm~ 1 0 nm©|gHrt»'fe-5ii*3S 

i ~ 2 5 »v^-rn^-jfitriH®©is«fH@^. 

[n&g 2 7 ] mm&mw&ni&ft&'St} z. t 
mi-r^it i ~ 2 6 <Du-rnfr—mizmm<Dmgi,w. 

[WjfcJH2 9 ] Mfa&^fS^JIfci, C oRZfF e ©'> 
&< <h— ft<Z>M&&M7im£. P t BlZ/P d©4>&< t 20 
t>— ^oH^JR^tS-g-tfL 1. 9!IAA«jfi&«f« 

fifitw. o . 45^ m&&m,7tm) / m&&m 
Ttm+M&mTtm) ^o. 5 5©H^&sts-r«ts*^ 

c ) . fKriBMHF (be t ) , SfejuM*?* ( f c 

c ) , BjbjE&flHF ( f c t ) N a C 1 $!fg jMftjft 30 

&Bt#Jg2 8 *&tt2 9 KfB«©lK§tlEe«t#. 

[IfcftS 3 1 ] WE«»flE»»K:g5UT#«rr*#« 
ttT»»*», flfcfrifc**^ (bee) , ffi&ifcfrlM* 

(fee) StfN a C 1 m& 5 &8«ftfc 

na>— a©igffl«jfi*L, so, {loo} isa®*** 

JMEMKtt. 

ttT*»Ji«, frbi&MftT (bet) *fctt®<fIE*» 40 

t (f c t) ©*§®#fig£WL, ja^> (ioo) m&m 

Sfett (0 0 1) ^Aidt^fi^^T-Tf^^il^ 3 0 

iztzmvmmmmtt. 

[iim&h 33] me b c c »ft*ij6€wr *#«HtT 

i&Bte, CrW, Sfctt, CrKV, Mo, W, N 

b, Ti, Ta, Ru, Z rWH f 

RSn*^ft< tt> ia«©5c3R*Jn^.fc-&^«rfflV»T 

im#m 34] t9iB b c t ttMft&e#-r«*MtttT 

i&Ute, N i - A 1 — 7C-g-&, Sfctt, N i - A 1 ~tc 50 
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^tCV, Mo, W» Nb. Ti. Ta, Ru, Z rR 

®©a«f2^&#. 

35] Kris f c c &ghm&*:m-rz>&m&T 

ifcjf«, Pt. Pd, RhS^Aud^^-SSfd^a*? 
■2tlK:'Pte< thl &&£trM Jfcig 3 0 IClB«©amt2 

[«*Jfi 3 6 ] ffig2N a C ] £IMS$t£*-rS#att 
T:H&)I«. MgO, Li F&tfN i OA^^Sp^^S 

jR3nfc4>& < t fc i a^-g-tftii^jg 3 o icts^©^ 

1 >c 2 ©n#<&«fc-rw*«2 9 icettattSUBflttt 
[a*«3 8] msMfsjEMmifi, t^3 7cmti,x 

B, S i RZfiA 1 J&^6>^-5P^6S^$nfc^ c C< 

-a*-^-^w^3S2 8 iztzwwmmzmi&fr. 

[B*13 9] ^Stc^W^IidS^S a t . %~3 0 

a t . ^©^fflrtK&sfii^JS 3 8 \ztzm<Dmm'£mi& 

[W^JR4 0] Mffia^l2^©atti^a^F*3»C*3 
tt<5Sg3 7n3il©«g£C3<hL, ffitS«IAS[|SLffilC«(t 
-5^3 7C^©5gS : &C4«i:-r-5t^, C3<C40iI 

sr^fc-r^^ 3 9 \zmm<Dmm?.mi&#. 
[«*JS4i] ?&3 7tmfrB-z$>z>m&m3 9\zmm. 

imxm 4 2 ] mimm^mmcDm^^m.^ »r*3 

t^O-tfiSC 6 t-T-Stir, (C5/10) <C6 

<nm% ! &ffirz?mmm2 9 irfB«©a^i2®«^. 

4 3 ] j)tt8B^1BftJl«ttj£-r«flM£&?C!) 
^JSffigiSdM nm~ 1 0 nm©*gfflrt(cS-5W*iS 
3 7 JClH«©a«f2#«t^. 

[«I*K 4 4 ] mrl2¥^i^ffi^S* dliU S/h© 
a<t:Se¥ffi©«iSS:d 2 tLfett, (2Xdl) > 
d 2 ©5f«*^fc-TW*«4 3 lCffi«©a«f2®«#:. 

CBI*W4 5] ±IB3feR*«^f5^a6«T**l(l*H2 

[M^qi 4 6 ] ««ffieii#0«ia3Er ftTfto T, 



( 4 ) 

5 

(ecr) 7-/1 v?mi?iSb%z.t&ftWLf? zm 

*JS4 6 KE«©«jfi#ft. 

[«f^4 8] fflES«©;Dn&i£, 4 0 0 t C~4 5 0 

i m#jh 4 9 ] mmmm&&w l i . af&iMftjfis w 
■r-&siij-&^T*^w*«4 6~4 8©wrnj&*— 

[w*3g 5 o ] m$zmm?.mm\t b &sts m&m 4 6 
-49 ©v»ma>— «»rte«(offljfi^te. io 
cw^jg 5 1 ] !i*ifi i ifc« 2 8 £&«©«&£«- 

[»»©#«£»«] 

[0 0 0 1] 

E»taiWi:R^-t©«ft^ftat^K««S2«S«fcH'r 20 
-5. 
[0 0 0 2] 

[*£#©&*] «»ffi«©4)-Wfc*V»Ttt, BirtttftE 
tE, tU#©E®*SC*«— jRWKfflV»enTV»*. ®f*JE 

Egt2&«£fa-kT EftSft&fcry McftUB 30 

JKJ*S/Jv5 < U JWBrt©««*£it*-i-*i85«*«* 
-5. 

[0003] — sitttA£ft^c«. mm.^v h* 

aaEftJBfcttLTSStEaHW 

#(cfiSft;^-a-feDCiH*«^©®E«I2©)lir, c©^k 40 
Jt#©*IJ6©»v»fcJ:D. iKAy F&JVMlftttflc& 

acjflt**a*-&to , e'TE»'r**iC© 2 ^©^sUc*^ 

$tl5. 50 
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[0 0 0 4] ft*©?£££«Vvr. MlA-y K^e>© 
am*!8SiE$-a-Sfc©©#[®tt#:d^^-SJa^U^— > 
»*««E»H©T<WK«»**#i£#»5*lTlr»S. C 

&m&&tS£.tWl>imiitiZ>. H©fc«>, *JR^yKt 

S 5 #tffi&£Efit \zm l/T v>£. 

[0 0 0 5] 

J: 3 <tT^>ig^] Brta&EflttFit&tf 

Sit^E^^:©v^-rn©ES*s:»c*5ViTfc, ss^ 

©a»E»»*«j«r*«tt#©««wj*i«^:*-a-* 
tMiTJb^. «Htflc©«a***je>*MH©— 3ic 

«t» ©SS^— * > h ***4*£©ttitoEfiRjfc:fcis-*»"r a 

g#teX^Jl^— KulJ*54. 6X10' erg/cm 

^7-7>stk B t«eMiasTi©ak B T-r^-^?,n 

S. uitk B TtKuVSltfetSi, k B KKu 
V©»^tt«ajl#ttx*;i<*— #+#**V*fc©, a 

«*-^>H4Biaiftftoci*fti:iSi<!:ii:)!t 
*. k B T>KuV©S^li, a«S*ttx^;p^-(c 
it^SId©x^.;i/^-©^*«^:#Vifcj6, H&re— * 

(ku v) / (k B t) ©0**5 o~i 0 o-ejbns, 

*W©J»*£tt#*«T?**£#*&*lTV»S. 
[0 0 0 6] Mrt«ae»#^T*«flEE»fc*ST* 
ifeffi^S, «&*«««©¥*)•£ bfc» 

0«1f#:£a^E©»lrfflVV #0, gfi (3 0 OK) 
»r*5tfiLfc»-&$:[K^-r«.t, KuV/k, T~10t 
«ft:ttT5fe3t4:a:*. C©fca6> S3E«S^14x^ 

[0 0 0 7] iCOAA:frtte#f Stttttttt&LT. M 
x.fi0.A. Ivanov et. al. ,Phys. Met. Metal 1. , vol. 35 (197 
3)pp.81Ta®3nTVi-5«fc'5<C Fe-P t ^flij-g-^ 

(Ku = 7. 0X10' erg/cm 1 )tCo-Pt 
(Ku = 7. 0X10' erg/cm 3 ) 3£© 
L 1, S^iJ-g'^^e.nTV^. K.R.Coffey£tt, Z. 



( 5 ) 

7 

©l i, mmm&& : £m^tzmmzi'V^>&fo±\zft 

TV>3 (IEEE Trans.Magn.vol. 31 (1995)pp. 2737.) . ZL 

©$gs-e«, 6 o o*cs*©KaT?jiMaa*-r 

f&b. iSS«8Stfj£?#TV><5. ba>bfca*£, 6 0 0ti 
£ tit V » -5 # 5 X SK ©*f& "I IE fc * m 7L X V » 

*s n*ii*«[o«iBfls©«jft*» s %> rasa** o 

[0 0 0 8] IH4Mt5#iittT. « 

T 1M £ P h n (Elect ronCyclotron Resonann 
ce) fcJ:D»J*bfc:/5XvSmvr*ffl{SffMH*"*E 
CRXA->^^ftie,nTVi-S> (#5i¥5-3 3 4 6 7 
0) . Co-Cr^MMECR^7^ft 

fcfc^, <£ViS«SST?C o - C rfflt«»C otc^© 

att©fi#&*er^##&n*cia*«ft;£ftTv** 

0t?1*KMI4t& flfftiM R2000-101 
(2 0 0 l¥lfl) 71) . 

[0009] a«fB©»c^v^T, mmm.m&&2m-?z 

[0 0 10] ffi*, ttftflBftil^©CSMiaBV>&tlT 
HfcCo-Cr C r #ISft«0F-fc:flMfLT 

ffl-T*««W«SfPffl*i»WrUTV»fc (09*. tf, N. I nab 
a et.al.J.Magn.Magn.Mater. , vol. 168(1997)222.) „ 40 

L l. S&H***8MHMlcJiiv>;fc4l 

[ooii] ^©rae*»*-r«fc«e>»c a.ki 

ki tsu et. al. , J. Appl. Phys. , vol. 87 (2000) pp. 6944T? 
«, Steffi®/! £ C o P t-Si0 2 ^7^a5-lT? 
«^bT, Ll 0 3!*j!J^&»»»*BMfc»T#«-r* 



#$§2 002-208129 
8 

£JLb&££:fttK «tttt^©#«r**fl:*Wi©0.Sa» 
3S5 nmt&5. C©&fM&lc«fc5&tt&^3i'l8li/g©JS 

[0012] /'fx*ft«-r*&»fc»a. ssmtB 
mxvmmvm #*/hs < -rn«<t v » c t a*» 5 nx 

V>£. 09>Ui, Bf2fi^i5 0Gb/cm 2 J£U:©fE 
m&&\Zf3.Z>h. timUy hOUy hfia*4 0 nmKT 

5Ert«^K®^©«^£fiUg©&ll&£a<*«) 1 5 n 
m8flrr*S ^©^HSrST- 4 0 nmOH 
y Hfi£*lJ**-*fc«>K». by h Affile 2 ~3fB©ifg 

awe-rsif? hfi*isi©iefttt©**ii-^-rj6JB3&»* 

BttK©flEJPeftKftsU &S$14iKft«i©fea*^Mft 
U a>0, H©tt»-C?lS««**lt«fb3tt»n«7a:6a: 
n<!:V>5ffl)Sa*a&-5. 

[0 0 13] *Hc, ffirtaSMB«#5£T?tt, ±te©J;^ 

ic sa* ©#sa<;* €r v > c t a* e. , us ^fite# c & & h 

if. -Tfcfe*, by h fi*tS <&£>«£% ^«tS^JI© 
MPe*<U Ka»©«8*««T-5i^Sata6«. d 

©&JS), srta&isftjiiftEtin*tt, o&&ft/i©igii& 

&xm< UT, ^«a«S*ttl' .kSJRSSiK^ftKtt 
©fefeJClS^b'-y hrtfflKttRflBWattUTV**. d© 

f *«tt*S««1E88t LTfflV>*i&B36«»S. 
[0 0 14] 2 A£Ett£UBfltlKtic©8£-tt. ± 

it* b fca*ts^a £ SB b y -f x©«a^ icm* u ^ — 
^©■ir-feHfcjeHbfcy-rx^**. awcy^— > 
^©afr^sjreEbfc/'f xii/t^/H ^y<xa* 
**. ;ine, Sfr-&e4 j ic^bfcasa^^«)ici!)< 

fcJ&fc*i;-B«*©*ft:*:««^^ Ka^tBT^^£lr 

tt«»K»4. fSmt^SKT© 3 8«©^JP-XIC^:!8'J 
3n«. 9il<r>if)\r- -fifl;\— VD-f (Fe-Ni) 4> 
F e - A 1 - S i ^t*©^att4»(ffiEtt^, ^2©^;P— 

Xa*Fe-Ta-C^>Fe-Ta-NJS£©«^H#fttl 

^3©^)>— Xa^Fe-Nb-Z r-^Fe 

-Ta-Z rJftif©#J|R*)C«tt#»-C*S. 
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[0015] mmMmm\zcoc r^sivs&2g 
(o^'&am^.w-^m ^itmr?\t*M z y -y x#* 

^UOlCttbT, Sff^fllCFe-Ta-Ctet'CDSSiig 

aw msncatt^ Fe-Nb-zr& a<D&£hn&m 
itfc&m ^fcifttisx/w ^ y -i xam z. o £ < < , 
^y^xw^ffi^ta^ssn-c^-g) 

fl?Mfi!8S$§ m 1 1 lalgc«^^g!)s(. (2 0 0 1^5 

n) ) . io 

[0 0 16] iS^*IS©SrSIS-r-5fcJe){r, ±j£ 

z.ttf%z.<z>nz>. z<om^, cocrm© 
2 mmmmmmm#-cm ^rzmn^m&tvikikmm 

[0017] *»?8tt, mt&mox.&&mm-rz>itt(> 
& & & -s satai a mm <d & j&s ft ft * « * o o x / t -r ^ 

y-fX*«M'T'5C:t^t?^^a5lf2®^S.lX-€-nSr 20 
[0 0 18] *^©^2©BW«, 

mzMf&irz z. iit^-n^^mmMM^ms-tn^mx 
[0019] #%Bj!<Dsi3©BWtt> mmmmmzmfc 

[0020] *mm<D& 4 ©awn m&tiL^fflomM 30 

[0 0 2 1] *^©SI5©BW«, ^7^Sfi©J:5 

*w&tz>j]m zfemrz z t. \z&z>. 

[0 0 2 2] 

x. «, ttAlSfltl&ttnr Sot, Sffit; JSliJ-g-^ a> e> ft 

^a^fe^jst ; mn^mt •, ftXfr&Ai*. 40 

[0 0 2 3] #5£BJiTte, WT^JItb-agl&^tlOS 

[0 0 2 4] SaiJ^fett— j«!lC«fl!|fl:»flE*«jlSV»fc» 
tC, CoC r^-&^Ctfc^T*ffifflft*iS< bTf^Sib 



<&Bg 2002-208129 
10 

0 iciius aw tb^^att^san^® \zm 
z<Dttn(Dtt&&m?tz®\zmmm-r2>&mw$> 

ii*MlTfe. »TfeJI©teAB«ftTLJ&:H. bfr 

i^s^t^Dy-rx^^LTVifc. &sk&$mtm 

X/M 9 y -f X2>*f££-r-2> t V> 5 F^a<& o £. * fc. 
[0 0 2 5] ^-ZIT, *^©aatH®^tC*V^T« 

2>Z£ \Z TttjUeeS CDi^ftgHftttS:S4ffll 

lib, JSSttt«*:ai4)i©KiP^ t 2 tbfetfr t i> 

1 2©i»&£iiSfc-rd<taw£Lv\ > 

[0 0 2 6] Sfc, *J7%JBt«»f2«Jit©IBIK:tt» 

m&m& *>#mtfimx.ztmmmm & x tf * * -> v )v& 

z£wmmi:tz&. sic, mmzmm \zi$\iz> mitKi* 
mm i z?ff-*ft?\ztiiZ>z£i)m±2tiz><D-z. y<x* 

[0 0 2 7] «?T^Jli:a»,fH^Jli:©rair^-r^* 
fiSttStt, ^St^t&T (bcc) . ^.5IE^*&T (b 
ct), ffi'btt&T (fee) , ®-5iE^t&T ( f c 
t) » fi&Wt. N a C 1 I^ft«fi©V^f n^©MI 
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mm&m-fz z. tws b < . (ood ^na^ss 
tt»±K»*K*n*««E«iiois»i3i^itt*i««e>-6Ji 

[0 0 2 8] be c«il*jft**r»*«ttJitbT 
«, 0«;Ltf, Crafts:. <g>3l<>te, CrKV, Mo, 
W, Nb. Ti, Ta, Ru, Z r^H f 

fflv^j:i*^5. b c t »»»jfi*#-r** 

J&ttJlibTte, 0fl*.tf, N i —A 1 —tg^, 10 
«, N i -A 1 -TC-g-^ICV, Mo, W, Nb, Ti, 
Ta, Ru, Z r:fe«fctfH f 3&*5!&:S#tf»S«#lSft* 

Sfc, fccfiftH*tt«#lttIi:l/T 
«, flIAfcr, Pt, Pd. Rh, Au^cttCuW, 

-?-ne>©'>&< <hfc ll^iffittS^* 
ffl^-5£<h#T?£.5. N a C 1 jfgffiifgjgSrW-r-S 

#attItLT«, 0U*.«f, MgO, L i FJ&ZfiN i O 
©4>fc < £ <*> 1 a«*-&tf*«ifeH*ffl £ <h**T# 

20 

[oo2 9] *xmiz&\,*x, Mm-s&tte. mm&& 

FePt, CoPt, FePdfSffl^^i 

B<fc5i*teT&j££^T«M-g-:k<hbT«, M 

^35nSi£bTB£@fim;Dnb£:F e P t£-&£ 
JBV»*2:£*«"C**. F e-^P t ^Kltfc^JR^ 30 

s<, »a*Toi»iaioaBifc«A"r*J:'5a:7c*** 

[0030] *$swc*v»t» mm «, fa 

[0031] *mma>mm$&mi&mzi5\,'>T, mssnw 
tomsmfemz. Fe-x-c£-&&swaF 

e-X-N^ (X = Ta, Ti, Zr, Hf, V, N 40 
b) j&»S«j«L/#*. «*S««ffflS*lcSBMt#««Fe-X 

z±#£vtzmtftiTmhtcffim\zv&z>. $?>ic, Fe 

~2 0 nm©|gHrtlC&3£<ha*$f £b<> X- 
C*±*t"T*«OlS»»»*05p*MSiMaa*«3 nm 
~7 nm©flifflrtK:&5££;&tjif£LV>. 'nic=t 0# 

{10 0} ^ffl®**S«tCMUTBS¥ffT?*-5J: ttiW 50 
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£ft»c<fc9^f2^)i©iS8iSISffite£ii;i6.5£ 

[0032] *»iBi:i^T. wmximm&m&Lfzm. 
r^soffli-rs^idwsbv^ li, ssiij^^a^ts 

p d(D»^M7c^e.«^^n-So £©*-&, 

o. 45^ m&&m7tM) / m&&f%7im+n&m 

itM) ^ 0 . 5 5 

0, ^&M^£*&S7tifi^£&S^&©^li#tifi 

-So 

[0 0 3 3] *«*lt*V>T, 
I'J^«^3 7C^tbTB, Si, AlC5^<t%- 
a^^tfdidWSb<» iftKB Sr^tf b 

«, f$.mwz6 o otmg.<Dmu\zi!Qm-rz»&m&$>z> 

r) 7,rty?m*m^TWf&tz>z.}itiw$L\s<. Mm 
ic b z &itm&zi$m$ ©ss©^^ 

[0 0 3 4] Sfc, *589ioa«|Be<at*K*V»Ttt. 

c 2 t-rs t c i > c 2 ©n^^iss-r-s c 

b<. *8ttifg|i&rt^©gl3 7cifl©}gS£C 3 iU iSS 

s^#^t©^ 3 7im<Dmm& c 4t-r-5t^c3<c 

IS Attl^ff oas 3 7C^©««^±fEM««;SIS^1i:-5 d 
K »^ S *IT|» jlttl^SB ic * W- * *«tt7C * o 

ummtemT-v-i z uhny&m (ecr) xny^m 

[0 0 3 5] *«*03B2 0»«Kf£^«. 
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[0036] *fm<D , m 2 <omm<DmM.umm^\t, # 

ni-s^a* s & -a a^te^s & ft -s a«fefitj«# £ sit 
[0037] *mmc>n2<Dmmv>mmimmmz. m 

tt~F*JB*», ffE<6 ^OtFlftT ( b c c ) . fleiME**^ 
(be t ) . Wb&iri&T- (fee) . nKriBftft? 
(fc t) , $>£V>«. Na C 1 ffiKftflHSOl-vrnfr 20 

cc. f cc. &5VWaNaC lS©*SiM8ie*W-r-5 

t*tt (loo) e»B*«as*R«ffit¥ff"r**j:a:*t 

5fiL<> Sfc, «tTi(6I^bc t, »*VW4f c 

til8ft«ifi*=rrst#« (ioo) lMH6&«v>i£ 

(0 0 1) Sai^Sfit¥fTT^5Ci:*W$L,K 

[0 0 3 8] *»Wfc*V»T. bee 30 
^IttTtittTliCrf*, **V>tt. CrlCV. 
Mo. W. Nb, Ti, Ta, Ru, ZrMMf* 

^**fflV»*21d:*tTr*-6. £fc. b c t *£ii#tjg£W 
f -5#i&teT:HSJl<hLT«N i - A 1 —tc-&^> *5H 
te. N i -A 1 — 7C&&IZV. Mo. W. Nb, T i , 
Ta. Ru. Z r^itfH f *^ft5»A^iS{3n« 

3. £fc. f c cttJ|«Bfi*wr**«ttT*JitUT 

upt, pd, RhRtfAufrsfess^ea&sn* 40 

fc. NaC l^ffi^iS*#-r^#®H4T«fe^tbTttM 
gO. L i i OA^fi^p^^S^^n-S^ 

< <bt> lS^OW^^rfflVi-S^t^-e^-S. 

[0039] *%m<Dm2<DWM<Dm.mMm.&m*.. m 

2<h-r-5i£, C l>C2©g|«^^fc-r^t^« : ^b 
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[0 0 4 0] £fc. #»W©^E««£*I::*V»T. fiS 
^6>&3-&&©±4§lr. 5a t. %~3 0at. %©$& 

a. «*.«b. s i a^A i ^5a«*i^a«sn& 

MIiJ^^3 7cm : &±fBieHrtT^W$-a--g»^t 

£©fc#>. attiiss.fe{4a«6gicM5i:-r-5fcie). sa^ts 

«»K»J*^*3^tfy»tt©»&#iW£«U ME* 
KSI 3 TCSfttbTB &I"J£-:&#>£>&-5 

[0 0 4 1] ^3 7Cifi©}K^fS©Hrtl£&tt3#*«. 
SrC3tb. ^a«i#gBT©^3 7tm©5gS*C4 

fct^lc. C3<C4©l»#£$5fc-r;i£#$fi;b<. 

#^»c*5^^>#att7c^©s^^-r-g. c tic^s. 
^©*s«. sga^a5©^ssit7t^*w>b. att^a 

ttiSffi^rtg|5©K*©^-WS (C5) ilSfifiyMBT© 
K^©^-** (C6) *i (C5/10) <C6©M^S^ 

i^ffi^©a«WffiS^M^ffi;M$tlTy -f X;W£M3 

x.. ^ft«i#gl5Tm3 7cm*^tr^bffid^^^n-5c: 
tCit), m3 7c^©fiWS6*ici^y-fX®M5amic 

[0 0 4 2] *«^©^2©IHt©JK^f2^j«*IC*Vi 
*«4 nm~ 1 0 nm©$gHf*)lCfe.5J:i*i$f SbV^o ^ 

fc. m?Liz. mff.mmmcoAcm^m mm.mmm^ 

£d2£bfc£^ (2Xdl) >d2WctCtW 

ffjnbfci^lc:. P^-r-5*gS©^a^i^^fi'a{bS 



4 



( 9 ) 

15 

[0 0 4 3J *^©^3©^#ir^^.«, tt^GOiK 

7X-7fttl> Z\ £ \Z «k 0 £ bfc^W^WT 5«fiP£*- 

[0 0 44] *%?ScDffiB^m»C*5UT, 7.Ay?V> 
(ECR) SfV^^tAWtbK clftl;:J;tK 
05;Lfcf, 4 0 0*C~4 5 CCCD^fflrtJC^M-r-S 

dims. z.<DTztb, mmimm<fco>&w.t\sTi3 
7x&&&m^z>z.£&n]m£ti.r>. msmtkmtvx 

20 

[0 0 4 5] *»9!©afi#ftSfflV>T«jfiSft*«« 

$iij^&a^&£&«f2^j§£^T 
[0046] *&w<d& 4 a^mmz^u, *%9!©sg 

^*Strf2fiS«^-> HtC^LTKS!li-«>fc*©©i(iSa 30 
£ ; £«*3fi&«f2fi^®;Wg«2n£>. 
[0 0 4 7] *^^ami2®Sg«. *5£m<D3Z 1 £fc 

€^mmmiz^<, mt&mz»n, mm.tmm#<Dm 
mmm\z&mmzmm2tifcmm&&y -f x-eis^-r 

[0 0 4 8] 

mwvmmmm] KJCF\z^mm<Dmmm^m\f. mm 
-r-s. 

[0 0 4 9] 

«js^i] muz, *&mz'&?mmi&mft<Diim 

Rzf&mm 1 0 ^{tK.-5„ mtr^m 5 a, aMsnwfflai 
patens 1 tiisgffitt!i!?®ttji5 3 t^sMsn, & 

JM£tt&ttJR5 3a*&»f2#/19{l!HCft5j£$ttTUS. 
Ta-CS, <g jUiDc^ltW 5 3 t ITA- 7D<$1 50 
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1 tLTFe-Ta-COftbtllCFe-Ta-N&i: 

3 tl/T/t— TP-r©f^t)0lCF e -A 1 - S i &£*© 

[0 0 5 0] *HJ6^Ttt, C o P t Ml'J-a-^* 

F e£Ji?V>Tt>«fc<. P t <DRt> 9 P d &m ^ 

[0 0 5 1] 3;fc, *HJSM(C*ViT. ^K^fel'^V^ 
T#S2LTa*$rlft^b^V^0, Hte^»Cf2®bfe^ 

te, RFV^hn>XAy^S, RFn)"<>->3t 
[0 0 5 2] 01 K*bfc«JI#&£WT-5®t^fB®SiE 

m £ «T ir i» WT Z> . 
[0 0 5 3] *T» ft*Lfeilt2. 5-f>^©a^,x 

Lit. 6 1 x 1 0" 7 Tor r*#t©X^* 

*T#ftUfc«fc, *«£2 0 O'CKiO^LTSS^ffi© 

1 5 nmMLft. H f <DtfL$HUZ\3., DC7^hD> 
XA-y^fe^fflV\ Ar^XI3mTorr, J&Jgk— 

h5nm/^fcttSJ:5Kfflin«**»3ebft:. 1 
±KB&SfT^Jl5£^j&T3;i£fc^f!HTafe£a*, £ 
©4§£\ »ff%JI©W«^fittSia<*«©:S®#igl;:#; 

m<D&w&mn%m\zx.x.z.£zvig. -»izm— 
<D&mvtm<D±\zmn%m$:M}8.'rz>z.£tfnsm£f3iZ> 

[0054] sfc. z.<Dmmm-v\t&i&mmm3 ttx 

a, Ti, Zr, Mo^^M^JS, afeSVi«, 

5nmibTVi5^ 3 nm~5 0 nmOiiTJ6tl(l 
fitv, Snmi^fcKS^i:, filled 

[0 0 5 5] O^IC, MifI3^5H f ±fc*«S 

a*rws?^ai4s 5 1 £&gkii®tmtfim 5 3frt,ti.z>m 
trzm 5 zmfcistz. *r, {Rjeawm^sants 5 1 
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tUTFe-9at. %Ta-12at. %C (Mff : 
2 0 0 nm) ^RFT^hD^X/ty^S^ffl^TS 
fltUfc. J«Bt*tttt. Ar^E*53mTorr, * 

**0»bfc. iKV>T. F e-T a-CK±KJ6iltttt« 
ft!5 3 tLTfijfe'l— VD-f (Ni-20at. %F 
e,II:5 0 nm) SECRX/VyJ'S^tfflLTf 
Jfcbfc. #XJE£0. 2mTorr, 7=7 

Xv^lgt5fc»©7'f i?pSIJ7 0 OW, Z—Vy 
h\ZWta-f^mt}\t, mmU-h^O . 2nm/#£fc 10 

tt, amiE^05^if«3fg^±TJLO5 0 0 nmOT 

•5. — 5 0 0 nmiHffV^, MfJt>M<n&M 

JB©¥fitelrje»*;ft«:U -Ny F £&#±-C8Lk£ li- 
fe .h^K'N-;/ \* t1&#i$iM£<Dmm&— l£\ZU%M<f2. 

d. tmm£.tt&&&iktz>j&ti&$>z>. 20 
[0056] *&*mni&* &jsii#rmiy*KattJf 5 i 

ft. »*T^^5©#tt*^bS-&^Cli:^IW±3?ftS. 

ifc^T. ^a*rm^att@5 i±ica:^ffitt 

ltt§5 l±K#attJf £^LT*Sffltt&®14J!5 3* 

[0057] -z>€\z, mfitm s ±K#m&mftMmm 

7tlTMgO (5nm) £j£JgLfc. MgOl©M 
^f©Ar^XE43mTorrtt, EftKl'— hd*0. 

rat. Mgom&#mtii&fafflwm7 tL-xm^fctf. b 

Mo. W. Nb, Ti, Ta, Ru. Zr*^Hf© 40 

^ViSitfeT?**. ^-Sl^te, be tjgft^ifi*Wr 
^Jx.«N i -A 1 ~7t^. ^-5Vi«. N i - 
A 1 K V , Mo, W, Nb. Ti. Ta, R 

u. z r^ii^H f <Dmfrt>m&.2nz>'pf£< th m 

W3> Pt, Pd, Rh, Au, Cu©'>fi:<i:fell 
tfeTfrS. L i F. N i O <?>'}>t£. < <h 1 

««&-&*n a c i m^m^mT^wmm-ch^. so 
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[0058] itM.imftMwm 7 sfi*4o 

0'CK108&LTfi8^i2®JI9 (j&jp : 15nm) 

L&. ^£€11 9 «, ECR^/ly^&Sr&ffilxT^ 

it. Jft^ftte, #XJE£0. 2mTorr, ^5X7 

*®e-rsfc8?>©v'f ^ajg«7 o ow. i?—yybiz 

Siftrr-sft^tiRF 1 kWtlfc. ^©t^O^Il/- 
H3, 0. 2 nra/W<6ofc. Sfc, ^— y y Mi, 
Co-5 3at. %P t$r^-Xl;i 0 at. %B&Wi 

«,ie#ji ^J6, me^^^L, icpss 

(Inductively Coupled Plasma Spectroscopy) ^r^V* 
T^bfct^l5, §¥WiCo-4 7at. %P 
t - 9 a t . %BT$ofe, 

[0059] «E^ffi®jg9*^bfc«, *t£iaaau 

0 OtSSiffiTl/fe^Tftll 1 OtbT*-^ 
>m (MM: 5nm) SrPJ&Lfc. *-*>BJ»J««. 

Ar^XE2mTorr, ^— h^OWtlQMJjlt. 

0. 3 kwtufe. #-#>^£jej5£-r&&i::*f£isa? 

T, £ft£Bfrit-r£fcft-ea&3. fBfi«£4M£«ffHrr 

[0 0 6 0] ft|R0| 1 

mm i roa«ia©^#:«, hmm i (Dmm.mmmfc<Dm 

[0 0 6 1] 3rT, i5t^bfcES2. 5<>^©^»x 
^ X ^ ffi 7 XSS* y ^ 'J > ^J^K^ettSS L 
fc. ^CV^T, iA^TfSi) 1X10" ' Tor r 

Sfi$2 0 0'C(CJD^LTS« 
SSOKf^XSiSl. 3 t l/TH f * 1 

5nmJg^bfc. H f ©^ftli, DCV^hD>X 
/ty^feSrfflVi, Ar^I3mTo r r, f$MU— h 

[0 0 6 2] S£ffI3mHf±C, »fr^@5 

t Lx, «^awais«xants 5 l ~?$>Z> F e - 9 a 

t. %Ta-12at. %C (JK/P : 2 5 0 nm) $:R 

«. A r^EsJS3mTo r r, ^JKU— h*< 

1. 5 nm/f}>i^:^, e fc^(cSAIi^^$iJWbfe= 

[0 0 6 3] ftmmifaMmm7 tuMgo 
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(5nm) &tfmvtt. M g O^W^ffcCUtt, RFn> 
^va^X/t-y^Sfc^U fift^l£r©A r #7.JE 
£3mTo r r <hU f$MU-hWO. lnm/H>i:ft 

[0 0 6 4] #W£.&fo®Wm 7 <D0<m®> »«£4 0 
OTCKiniJfcU 0&GfltJ|9 <J8t»: 15nm) 
L£. a^ESUI 9 te> ECRXA-^SSffflLTf 
jSLfc. jfcJ&KW;, A r #7.IC 1 JSSOj tfX^SsJnbfc 

fc. J*JK&fl=te, #XJE£0. 2mTorr. zf'yX^ 10 

*®ie-r^>/ u cae)C9V'r^Dfe{j7 o o w, ^— y-vhici 

WSfAliRFlkWtlfe. £©£#©Jj£flgl'— 

0. 2 nm/#T&-ofc. Sfc, ^-y>> htt, 
Co-53at. %P t*^-Xl:i Oa t. %B£8s 

[0065] mmxmm § &i&&Lhtz&, 1 

0 0tJ8£*TfiTU&*iPj»Tr«Wi 1 0 t LT#-# 
> (C) jg OKJ?: 5nm) #-#>SI© 

Ar^E2mTorr, ?~¥yh^<DQUm 20 

fNB5£frofc&. *fi-fc«DfflU JK«ig^m#140 
[0 0 6 6] tkfe052 

®«#©£}T-5JI 5 £3£#©*g||tt«;B&tt#WiT?#}j£ 
O^bfe. «Tfc. ^3K^Lfci£&m©fi&«,fE® 

[0067] *-r> ftftfciS2. 5-r >^©amx 

fc. 1X10- 7 Torr *^©X^** 

SSS2 0 0*ClCin]^LTS«*®©K 
f^SiibT, SfitfI3tbTMg0^2 5n 
m^j&Lfc. MgO©^»C«, RF3>^>->3tl 
^./t-y^ffi$rfflVi, A r #XJE 3 mT o r r , fftKP— 

ho. i nm/tytte&jivKWtonjj&mft.Lrc. 40 

[0 0 6 8] SSfflSTfeSMgOll:, WT*>JI 
5tlT, iSlttlcmi 5 3 TSSA-vn-f N i - 
2 0 a t . %F e (JKJ? : 2 5 0 nm) SRFY^ h 

XE^3mTor r, J&Jgp— hrtU . 5 nm/ 

[0 0 6 9] #«ttSl*Hffli7tbTMgO (5n 
m) ^tfc. MgO^©^lr«, RF3>^>-> 
gtH/V^SOTl, ^K»#©A r^XJE*3m 
TorriU MP-h^O. 1 nm/D>iS5«k5 50 
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[0 0 7 0] #«&t$IEf6)firaJI 7 ©;£BI&, Sfi*40 
0 1 Kin^ b . a«f2®H9 (mi¥: 1 5 nm) £JBM£ 

j&Lfc. jfflftctt. Ar#xiri%o 2 ^^mjnbrc 

fc. #7.JE£0. 2mTorr, ~fvX^ 

4aet"^>fe*©V'f ^Djfeii7 o ow, ^— y->hic 

TOrf^H^teRF 1 kWitfc. £ ©£#©/*& 
Mi, 0. 2nm/&TSofc. 9—>f«j M2, 

Co-5 3at. %Pt4^-7l:i0at. %B£Ss 

[0 0 7 1] JSfc&32fiUI9SJ£j£L;fc©-5. SffijagEA* 

1 0 CCSftS-CfiTUfcWf^fCfilSIJB lOiLT*- 

(C) JR (Jg/ft: 5nm) £jgj£Lfc. CffilJgjS 

13, Ar^XE2mTor r« 9 — fy h'x© BIJOUX 
itO. 3kWibfc. E«lf*Wtt*W<rr*a*H4. 
?J6, ^-^/^>v->i^fTofc©^, MMdtftllrL 

^fTofc^ /wwcsjowu jg*js^®«#tt©ffffi 
[0072] cwtt©tfc*9 mmm 1 . fttgai i ms2 

[0 0 7 3] 

"£Mm<DW& :Hc = 3. 5kOe, S = 0. 98 
VcMlM 1 ©fit*} :Hc = 2. 7kOe, S = 0 . 35 
Jt«509 2 (Dfflft :Hc = 2. 2kOe, S=0. 99 
[0 0 7 4] ±&tt^tt&ffl£Lfctt&©ftfflflljfi« 

*fTofe. **9i«Dtft|S»C"3V»TXl»Il#f«3t*ff5 
t> a^ffi@e^e»©lHl&Te-^«, 2 0~48° jfi^ 

\z (002) ®d^©iHi5Te-/7*t«S2nfc. 

e~4 i° mmt2 e»~4 8° ia^»c«^$nfc. ^© 

tf-i7©f*g, (ill) H^?,©[5i&Th?— ^Ta& 

(002) ffiA»&©ig»fK— ^T?*ofc. * 
©«sm^e, tbK^ i ©a«,fe©M«±ic (ill) s 

2 ©a^ir^ViTfe, 2 0 ~ 4 1 ° ifi^lC (111) S 

^e>©[Hi^ftf— ptimm-zn, sfc, 2 6>~48° 

C (0 0 2) ®7&^©lHlSTtf-^^!S^$nfc. fefc* 
L/> tfcRWKOi^illftO, (111) Bj8»6©K— 
^^**/h$<, (0 0 2) ®©tf-^^S©*5l/2 

ot^oL x^isisfai^©^^?., arr^ps©^ 



s * 
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[oo7 5] mmmmvm&<mfatfitmirT*>®<Dffij& 

EftSffi/f 7T&3MgO, Rtf, a&ffiftjeottttis 

ft^©^«ic^n^n#a-r«.i:, s-e©«ji#BT? 

[0 0 7 6] #M®* : F*lsI&Nk&feTflbB«&# 
JI©i£ilE[BjlW&£:£#3<!:, A-VD-f*« (0 0 1) 
BEft£^U ^©±KJ£j&2ftfcMgOK# (0 0 

i) begissu a^te^watti^ftfefe 

(0 0 1) BElSj£:fcLTV>fc„ X^@St 

[0077] sfc. &moi&§?,m<v&mzmB-r2>t, 

flMSft«raSWfc«Ett»5 lTT**Fe-Ta-CB 
2 nm8SA^2 5 nmgftoSS^^tfif 

-*©BKK«0. 20nmiSt)Fe 
(110) B©BWHit<ha£— StLfc. mfj<D®tirV> 
iffrt>3ttt>rzMfflm\Z0. 2 5 nm£ftt)Ta-C (l 

1 1) Eoffimwtee— 3rr*n£a*Pjofc. 30 

S!I^^F«iT0. 2 5 nm©BWRii£*U Ta- 

a!l^^$efflP*?T?0. 2 0 nm©BWBS£^U F 

[0 0 7 8] Ctt^W&^CD&S T 

a-Cfe^-e{a:2 nm~ 1 2 nmCD|gffltC^*bT*3 

4nm~2 7nm©Ml:*t), 40 
HnmTibofe. *7t, Fe-Ta-CIt/^-7D 
-{<Dmm%-m\zmB-tZ>£, Fe-Ta-CIW-Y 

p -r t <d m\z ttx e ^ * -> a- 6 nftd>o &. 

[0 0 7 9] tfc(W9lOtt»OWr®*TEM*fflV»T« 

IHrfijMffliffl7-cab^MgO^«. gBft-WJc&^gta^g? 

MgO (0 0 1) BEftLTV^-Lt^Jofc. 
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ffiHI*6Er^S*«6*4:, (0 0 1) BEfflLTVife. 

[0 0 8 0] — J3iH4£^LTV>ftV>MgO±©a 
&1&mmz^>^T\t, (0 0 1) BEfai:gft-5*& : iH& 

S&tt*£iy&©E[6]£##£<i:, (111) BSBEIbJLT 
V^c. affltESJiK^HT (111) BEftLfcS!gil&: 

(111) gB(6]Lfc*§a©i. «^ffi)^©9 0%&Lh© 

[0081] tiktggkVrmm&m&m 5 1 f e - t 

a-ClTIl 2 nm~2 5 nmSS[©ti£f t^Sli 

*#J&fci£3. — ^CDBfflRattO. 20nm£ftDF 
e (110) ffiflDffilflJHIItHt*— Scbfe. ^©[hJSt'J 
>^5,*46fe®^^ttO. 25nmt&0Ta-C 

(ill) ffiosiHiwtetf— srrsnt^JWofc. & 

ffife*^ SUtR^I? 0 . 2 5 nm©BfflRB£^U T 
a-C©S([^T-ab-5^t^*lJofc. 



©^©J&g Ta-CgfTH2nmA^ 
1 4 nm©|gffl»C^LT^t), ¥±%feS* s 7 nmTS 
ofc. Fe-Ta-CItMgO!i:©^Tli, 

[0 0 8 2] it&M2<D&m<Dmmm3&&TEM\ZJ:K> 

va-f, ^ittEf&iMiiTT&sMgo, 

EfaM&£3cJe>3«i. /t-7D-f^ (0 0 1) BBBiojS: 

j t(D±mzmf&znrzMgom& (ood be 
rti*. sfc, mmzmmomteifegiffi.* (ood be 

^i^txv^^, mmmiztt^Tmmimmvi&gk 

[0 0 8 3] ttT©*JBT««flE«)B««J«r*«[ttja 



23 

EM^IIjoViT, 0. 2 timUa^<Dm&&miZttVT? 

tc. )ZT\zMi£m$k&^-r. io 

[0 0 8 4] 

&ft (nm) #m (nm) 

*S6091 7. 2 1. 1 

tfcK^dl 6. 0 3. 1 

itH&m 2 2 1.3 2.5 
[0 0 8 5] fiS»IB^gB^©i^ffi^lr»B-r-5 

£, b J: 5 K, pg-rsEH^^st-r-sj: 

v\z, i$mm<D%Lfrmzmzfri'~2nmmm<D&Tm 
¥ffim&&TEMizj:r)mmLrz}iz\z>, m&vki&Tt 20 

[0086] MmimmfiKDSZihiiftL? t^mmmm^ 
©#.®i»j3n, b, 43«ttf, mmw-pu&tummEi 

IgftttSrFrtOffi/SWu Co-52at. %Pt<hft 30 
0, BgCo-P t 2 7t^3£&tt-&&-T?&ofc. — 

(b) mmmv> 

v-zAmmzn, #ftaa5^«B7c^©^b*t?*-5 

irif^StlS. C0Kftl8**&. SSSlf^Jltt, Co 
-P tatt*£jM&©Jf ffl£B&{fcfe©i$V>/I (J¥S : 1 
~2nm) iii'IofciS^tLT^D. 
8. B^b#IK)»Vi«(C«tDfei^l^ffl-r^^ffiS 
fpffl k s nx a« 1$ SUA b T V > -5 £ £ A* *!l -o Tc . 

[0 0 8 7] «±CD«tptCg£i|SKD^3fi«^e,#e»nfc 

mm£m%ft&£<Dmm&tt®i-?2>ii#;<DJ: : 5iz?3.z>. 40 
[0088] tfctt« 2 ott»T?wt, »n"*.^^ea»,f2 

s«> ^©aft^awrrfc-s (001) m&sfc&mz 
m^Minz^xAmttiflo. 9 9-v2t>z>\zhmt)*> 50 
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«Sfc*ja<2. 2kOei/hSV»Il!!iVTSW^ 
[0 0 8 9] tfcfeW 1 ©KttTTHU SBfifBfi*J§ ©*§£!& 

ttafflMbSnfet)©©, cft&©ttf£tHl&©Ef*idfft| 
ffli^tiTV^v^fcJ&Jw, (0 0 1) ® 

mitifiO. 3 5©/jN$VMii:fcoTV>-5. 
[0 0 9 0] dtlKttbT, *%^(C^5HJ£e»J 1 

a. «Mbes«n?»s (001) ®*ts«*®ic«-bT 
Ta-f£»<jgf&-r-5 ££*<-*?#£:©•?, /1— ?D-fo 

**3. 5 kOe, fts&ttWO. 9 8 fc[6]_LLTV>-5. 

[0 0 9 1] 31 IT, 1 ©Bftft&S&ffiflMglKI;: 

*&*i£AyTlSfiW£*H4*I*ffibfc. 04S.y:H5lca 
ftEMBB4 0 14 8, ftSEfikg 

14 0 ©±®^5£0-C<£ 0 , 0 5 8, @4©fSA- 
A' fc*tt«a8t^fHegB4 0©«B(SWf@H-I?a&5. IS 

7^^S0. 2(im, *ty7*S0. 0 8iim»fa7 

H4R^B5T?tt8g^i; 1*4 3 tbTjSbfc. I®« 
^A-yN 3B8S^a-> FflHMM 4iz£QMffl2t\ 

igr-f^i'iooii mCK«i^roxbf>h*;P4 

h 4 3 ©#±iii, mmmmftv&mmn&m 

rf^O. 0 1 5 iimTafeO, JK^.'N^ H 4 3 OfflM.'rJ 

xpiztt-rzti&tmmiti lm/stife. 

^f2®^D 5 . , *5J:tf, 5 0 0 kFCITOS/N 

±tztmm\z, mAmsm^\z^-tm.%um^m\zm.^. 
f&mi$±&mz'z>^Tm<s5Vfz. KiTizmmi&m 

[0 0 9 2] 

Wft D 5 , (kFCI) S/N (dB) 
HJfi^J 1 3 15 2 4 

tttitM 1 2 4 0 1 9 

ttfefisj 2 13 0 2 
[0 0 9 3] #K»fc"3V»TOffi»W5fe»tt©3S*li'< 

*fcje>, (mfm) *^v>t, aata^Ji 
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25 

5 o o k f c i ©e»ttt8T»a» ffimmum^wmtzm 
*k*\9-yifiwgtztittfrr>it. z\mz, mskfflg&fim 

[0 0 9 4] EIC &fi$HtC>VVTX/W^ V-fX£3l 

0°, 75°, 180°. 240° ©{£H-C*ofc. £ 
[0 0 9 5] 

k, mmum 6 2 . aatB®^ 6 3 msomm 6 4$t 

[0 0 9 6] «T©iK^^^ViT. fPSlsfcttflcCSV) 

itmms. na £ trjpji* l thk £tt -a x v^-g, tz 

«fc#*«MBU ^©&|i^;^©#tt£*SIgL*:. 40 
[0 0 9 7] W&2. S-i>^-<Dm^f^ Xtrmtf^X 

Tf, mX^-V^sbl x l 0" 7 Tor r*i©K^S 
-C»^Lfc», #ai£JI6 2 ttTMgO (2 0nm) 
*fi£JKbfc. MgOg(9Mt;lt ECRXA7?S4 
ffiML, J&KB#©A r#7.JE£0. 2mTorr, 

xv*®e-r^fcje)©v-r^Dj$«5 o ow, 

h\zWfia-?Z>mt]\t, R F 5 0 OWtLfc. £©£€?© 
Jj&Kl-'- H2, 0. 1 nm/^TSofc. ££Tta, M 50 
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#fi8+tJI6 2 tUffl^. b c ci^ffi«ig^Wr-5 
Crff, CrlCV, Mo, W, Nb> T 

i. Ta, Ru, Z r&JztfH f SPA* 
n-5'>& < t fe 1 a«©7t^$rini^.^:^$:ffl 3. <h 

be tJgiM8j££WT5N i -A 1 - 
N i -A 1 =7C^CV, Mo, 
W, Nb, Ti, Ta, Ru, Z r i5 =fctfH f 

Pt, Pd, RhR 

tff c c i^a^ig?rWr-5#att^M, L i F 

StfN i 0<D'pf£< tb—JS&StiN a C 1 &IMft&$ 

[0098] #cire, *«i*un^bfc^, mmzmm 

6 3 (JKff : 1 0 nm) &B&Vtz. Z.<Z>2m&iHHZ* 

m&mmwLg.z 5 ot;~6 o o , c©asiefflrtT^'fti$ 

RX/V^ft§IV>fe. ^JgJCtt. Ar^fXlCl%0 2 

j3x&maLit&&xx&&mL, mmzmm e 3 *s 
2mTorr, 7 p 5Xv$i!ie-r«>fcje)©V'r # umz 

7 0 0W, hiZ^sm-t^>mtl\ZRF l kWtb 
fc. dcDt^-CD^P— h«, 0. 2nm/U>T*o 
fe. Sfc, ^-yy Kt Co-5 3at. %PtH 
-XlClOat. %B=£rmirab/c^-y>y h^figfflb 

*li*Ml/> ICPSS (Inductively Coupled PI 
asma Spectroscopy) *MV»Tft^bfct £^5, ^5p±5 
SMCo-4 7at. %Pt-9at. %BT*o 

[0099] a^ts#S6 3*^Lfc©^., *«as 

d<l 0 0tg«$1?fiTbfc^T«ll6 4 <hbTXJ 
(C) Ot (KJ* : 5nm) fc^f&bfc., C^OJg 

A r 27XJEE2 mT o r r , ^— h^©^ljn« 
X7«0. 3kWtlfc. Cffi[©^lC*5ViT*«am* 

&T2i£fz<D\z. sss^Miao^iosscissE 

CBtoT*o«SHE«/ii'ifcC*«ia:*bT, 

jt-rz>rztb7z$>z>. E«s44wt*ff«f *tt»tt, ^ 
[0100] ftM\srzffl&<Dm%%imm&m%<o&ffiu. 
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[0 10 1] 








A- 1 


5 0 


A- 2 


15 0 


A— 3 


2 5 0 

t—t \j \j 


A- 4 


3 0 0 


A- 5 


3 5 0 


A- 6 


4 0 0 


A- 7 


4 5 0 


A- 8 


6 0 0 



[0102] ftnvfz8.ft<Dmm.&&&wm-rz>rztt> 

(A-l, 2, 3) TliMMlkOeKTT^I.© 
*aa6. 4 0 0'C-t?S«— ^M$;^T«fc^^75:«). COi 

[0103] a&tt&£M£Lfcttttoamttj&&M'< 
x*issr«ij£Trtt. «-tmt"bic, #att®6 2-r*-5 20 

MgO© (2 0 0) ®>&>£>©|HlpTtf— ^*«2 0 = 4 2. 
5° ififfiTlS^n, MgOfli (10 0) eiajb-oas 
SlT^fc. 2 5 0tOT©MS (A-l, 2, 

3) -m. 2 e = 4 8° Kfflzm&mfrzvmtiTV-? 
nfiwstatiit. *«ias^2 5 o'c&Mx.fc^ (a- 

4, 5) -Ctt, g«fflfl£©±#K:#^ £©20=48 

0 T&mw-ptezru-vttev, 4 0 o c c»cjft^<»c 
«e o x mm tr - ^ *» 2 © t; - ^ ica-urr 3 «tfij * ^ 

b, Sffij&flEdM 0 OlCfiU:©!*** (A- 6, 7, 8) 
Tte, 2 0~4 7. 5° £2 0~4 9° ©2#fi)T»::f5§ffl6 30 

IMPtiga^f b b £ £ £5* b T . 

[0104] ^ftaitcD^k*^fliic-r-5>t*. is**© 
KB. m*. m^mm<Dmffi&m.i&mmTmwL& (t 
em) $rfflv^T«^bfc. smv>tftm<Dm^-m®i.%L®& 

»C*B-T-5i:. 6 2 T*?>M g O t^O±lCf 

f££*l*:&»fe@U16 3te. te^S^LT43D , Mg 40 
0©jgg|JE^£3l£;i8V>-t?. ^a3±SCira»fB^P6 3 

mz. m&-r2>ftLTt%L^&»&-r%£.?\z, mz&i 

[0 10 5] a«fE&Ji©:SB£TEM££fV>T«glb 

rz£z.z. leatttt^tiefttttt^©™ (ssnftiim) 



) 4#M2 002-208129 

28 

DX##r§g &m&mm : » l n m) £fflV>T. Brt* 

ft ©mj5£##r m^*f©i^*> *sin4&^rt 

fe-?l*J©M^«, Co-52at. %Pt<htet>> Kl£ 
Co-P t 2 7C^^lSStt-&^TSofe. — iSfl^ 
«©#»««KTtt, £ .J; itfg! iff ©If til 2 

d ©tggiigllfr e> . J6&^fE©JI 3 C o - P t 
ffife©^H^Bffi!{bfe©»V^ 0P3 : 1-2 nm) \Z 
£K>m.t)1ritz.mfe*:m\sX^2>Z.£tft)ftr>tz. SIC, 

t> ws*&i\zm$-vx^2>z\£ifin-otc. 
[0106] z\<Dm&ifgg,m<DWfflm&&m'<z>fi:&. 

T©TEM«fg«#>£>, 0. 2 (imEjClSI^CM 

lt&m\z2 o ofi®ie&&&8ftu ^-ne»©t&T* 

£«£?bfc. £©*£*, A - 2 ©&$#*-?«:, g&tt&Tft 

^(D^mm^n. ^fi^t^st f c c 

18il#i£©*&^«©2MKig;*nfc. *Sfi*««A 
- 7 ©im-ett, 2 0 0iB4» 1 7 2fi*<S«S^©» 
-?«£^U a(**l^i:c«D5FlftI"C» : 5 1 3fe*«»S»*L 

#IE*J§*©te^gl£i$0 f c c*jfiT*ofc. *«ias 
#3 0 0<C©gii|s|.-ett, f c cMifift^TlSeScAt 1 1 
2m. Ll, M£&*tt§66&tf8 8fira*3tt. M# 

0wo«3tis**»6. 2 5 o t c^T©ssiamT«, a 
«tH^^©ai4«i^ f c c «d&#ijfi& <h o v Taa'j 

-&^I8IC*«.. *«i&^£2 5 0 t C«fc0 ! b#M-r-5 

aMttt^osflUflsstauso, «iij-&^«si©l 1 

±#i<i:fetrtt^:T^. 4 0 O'C^a^.^i:, m£W& 
StT©«liJ{b^7b, L 1. *jfi©*ttt£P**j£E« 

ttt*. frfrzmmt. B7©«a^©*«rMSfe^tt 
[0107] -z>g\z, LXT<D^m\z'&-DTm.mzmm& 

I2®B©¥BTEM«S»*^> 0. 2 ymG3^©S^ 
m^lCMbT7>yAIC4 0 0{@©iigft«£*jl*?b, « 

a^©f&^* n > e a. - ^ - k MftMF ff t b o a^ 

b> &iKll^oViTBS*i^b<«:5P]ffiT3fiflMb. 
C©R«©iSSSr*i*^>ii:»cJ;0. HAtftottS&IV 
tfibfc. ^fc, 4 0 0fB©iBftja©lSrS»*tt«»*^'5' 
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[0 10 8] 





■ ■*/ 'IT— 1 M J-J 


ijfrg (nm) 




1 (nm) 


A- 1 


6. 


2 


0. 


8 


A- 2 


6. 


0 


0. 


7 


A- 3 


6. 


5 


0. 


5 


A-4 


7. 


3 


0. 


8 


A- 5 


7. 


7 


0. 


7 


A- 6 


8. 


1 


0. 


7 


A- 7 


8. 


7 


0. 


7 


A- 8 


1 3 


. 2 


1 . 


7 





D 5 o (k F C I ) 


S/N 


A- 1 


10 0 


2 


A- 2 


1 1 0 


3 


A- 3 


110 


2 


A-4 


17 0 


8 


A- 5 


2 5 0 


1 6 


A- 6 


3 10 


2 1 


A- 7 


3 15 


2 2 


A- 8 


2 2 0 


1 4 



10 



20 



[0 10 9] ±!2*£S*^ S«i&ft<D±#<h£ fctC& 

ste^HtJtrr^, 4 5 oTcfitT^asiaaETttjigfl 

4 0 nmt9a©IE»!B«T»4 3fflCD«ft3K[T?«l^-r«il 
[0 110] K»A- 1-8*, S£ttm<2«^£(^ 

k h 4 R# b 5 ic^t le»s*8«^ca*a^^?st^|E^A 

B5*>S0. 0 2 MmlcfWflfU ffigL^y K©fflE#fc*fr 

1 lm/st bfco jfcifc*fE»?S£8** 30 

5 o , 43«£tf, 5 0 0 k F C I ^©S/N£tfc|fcb&. 
[0 111] 



40 



[0112] a» 

^JH^M (MFM) fcJBWr, fttt»©«tafiEe/i©E 
»aflStttB£«*bfc. K»A-l-4TTtt, 5 0 0 k 
FC I o82»Ttt> 8H»M2«kJilC?8*ttl2«/X^ — >jjt 
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u a- 6, 7m ?8ai&fB«^^->*««»3n 

fcp 2 o bT\ ACtB*ttSBT©«K-y- 

ttiSa^W 1 5 nm, KfiA- 7 TttStS*«» 1 6 nm 

[0113] «EgiEesfciEfi$nfcfE«aKo 

**Mtt£W'<5&«>K:, 3 0 0 k F C I TfS^bfc 

S*a**^ORrW&#tt*il^fc. 21 (Dig*, K 
)ftA-l-4Tll 1 0 0 0fl#BJ«£ffi*#5X£jU:ffi 
TVtc<D\Ztth, WftA-6, 7TI1 W*fiTA«0. 

[0 114] £t±0«*^&* K»A-6Rtf7ll & 

^xs«^s*4 0 0^-5 0 otggcait^e 

[0115] fcfcsKtfl 3 

[0 116] S-T, tft2. 5>f >^coa«5^><x^^ 

fc. ^y^U>^«K««CD»A** : P«)l x 1 0 
~ 7 To r r*iCDX$S^tigl/fcc fbT, g« 
SlP«kL3&Vi"CSffi±KCo-P t/S i O a if?~^ 
: y-m&<Dmm.Mimm S 3 : l 0 nm) S^JBftb 

fCo flSSlfBfiUI 8 3 <0JG&«rc«U C o - P t 9—>f y b 
<hS i 0 2 9—>fy h£/f?V>T, A r^XE2mTo r 

Ay^i£*fflVifc. SSSiffieS 8 3 O C o - P t jb£^ 
Co-5 3at. XPt^-^hgfflViTRF7 
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>f*hn>Xrty?mz£r)ftm.L. S i 0 2 

S i 0 2 ^fflViTRFY^hD>7/t7^ 

t ftf©*«»W 7 0 % 5 IC. Co-Pt^ 

[oii7] &&±\zmMmmm 8 3*^j*l&«, * 
ofc. ©huku^— s?jt^«Ko«flEji«tt2 x i 

0" 8 Tor rte&**-r*flELTj&>&. H*MSI*fTo 
t. ^CTIl iJ&lOiag* 1 0 0 ~ 7 0 0 OlBrt 10 

*K&s±3fcinJiab— ©fiflMSESfrofc. gtft 

[oils] mssx&ama 3o«Maastfo?t«» &k 

T#-#> (C) m (MM: 5nm) Cgg 20 

Ar^E2mTorr. ^— h^©BJJn 

[0119] f^»bfc«-tt»oiMa»a*ttaT©iit) 

[0 12 0] 

B- 1 fcL 

B- 2 2 0 0 

B- 3 3 0 0 

B- 4 4 0 0 

B - 5 5 0 0 40 

B- 6 6 0 0 

B- 7 6 5 0 

B- 8 7 0 0 
[0 12 1] ff«l/fcttft©««1*tt*IWit*fc»l: 

0 0 c CJ^Tt?«^SS^J* J 1 kOeOTTSS© 

tcttu &$&sta&a*6 o cc^a^-st^a^^tiira 

LMae>. TOOttttSaMe. 4kOeCIbTVi 
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z. t \z «fc 0 fU^fiS^ n * n t s . 

[0 12 2] ffift4^£ffl£l/fc«tm©ttfM!ifi&M 

fc. xm\simmfe<D&mfr*>, Wtmmm&w 5 0 otet 

T©S£** (B - 1 ~5) Ttt, fee (111) mfr*> 
©leISffc!-^*^tr-^«!:L/Te^$tl, -t-©ffifc f c 

c (200) tr-^flws&snfc. z.e>z.tfrt>, b 

- 1 ~ 5 ©KttTTtt, OttlSfFOlgJ&iaj&t^ >^Ai2(fi] 
bTVi-Sdt^to^-S. ZiniCWU f^S!i31taSS:6 0 
0"C«±C±lfTfPllb/t:a»r»4, fct*g|M8jg© 
(111), (1 1 0). (0 0 1), (2 0 0) Ii> 

0 oicKLfcfSiisraa f c t mgkm&i/ts&m-ctov 

[0 12 3] iiT, ^fc^«©WfPtjfi£f^-3fc 
&«.fc«Jf ©*®£jgjaSJ*^SS&& (TEM) 

TUfc. ^I2^]frt©i&§||tt&^£#i|f|«ffi£#|^ 

•r-57c^^i^^T«.fcje)ic, n?m®imzmm.2nfiiu 

e«©®rt*isi©aj*»#r*ffofc. c©«*. asm* 
#-«S43*u «gaitfeTrt©»^tt, co- 5 1 a t. 
s i Rimmw—ptimm-zn, Mffffi^tis i o 
i3(i c o - p t &tt*siu&©raB# s 1 o 2 mityi 

sf^ffl a»«j»r $ nra«w k Bus b t v> 2, z. t. nm ~? 

[0124] z.<vM&mmm<DffiMm&&m'<2>rztb. 
« : Fi*iasTik©«Sf*fift>fc. £©*si?l smB-i~ 

5-Cte, fee (111) ®©[Hl&fU>^*^tC«ig$ 
ftfc. Z.tl\ZjSOZ.X. fee (2 0 0) rt^b©[e] 

mv>?<bmfr\zm&2ntz. b - 8 tsm-m. 
f c t (111) ffi©m«fu>y««±«ig»f«itL.T« 

«ft»*tX«ia»r©Si)fel8**6, 5 0 0 "CU-HF©!!* 
©SfUS-trte, JKmgB®S©att^« f c c^ffi#lifi 

L, «IiJ-&^ttl8©f c t^ig^«^^n-5J:o^^: 

[0125] ^^ic, uTizm-r^vu^m-c. mmi 



33 

tz. mmMmm<D¥ffiTEMmiz&uT. o. 2^0 

T. 
[0 12 6] 

¥i%rfgli&m (nm) ftWL (nm) 

B- 1 5.1 2.2 

B-2 5. 2 2. 3 

B-3 5. 1 2. 1 

B-4 7. 3 2. 5 

B-5 10.4 3.7 

B- 6 14.8 4.1 

B-7 16.2 4.5 20 

B-8 18.4 5.2 

coi2 7] riwBasa[©±#ttt>ic 

mst z. t \z «t o &mii & mx 3 u-^. z. t a*x # •& t> 
(did, Mmmm<Dm&m.m<Dm±it-t)m% tut)* ta 

^•ti^^uc iS^fife#Bifig^«a^*wr^B-6~ 

8*04&^5lC^LfcfH^S*gMJrSfl*-ii^*te 30 

M2 tmm'Dmfe&mzTtmmzi&tfiCDmffi&ft-Dtz 

tC5. S/Nte. B-6*n ldB. B-7a*12d 
B. B-8!iU2dBtat), -hftfr&$tfj£WbXU 

•otz. 

[0128] zcDtzm&ftcDmm&mnzrzio, mm.* 

mW^m. (MFM) SrfflViT, &S4**©fiB§ifH&Jg©f2@ 
->;W£j£3ftXV>£> : fe©©> gs£M«fc*5tt-5fE®lK 

[0 12 9] 2 &mfc!&#| 3 <Dm$fkfr 5 . £Lt© 

ftii^e., ildflitf 7 x€r, iiS^SIB©(c 

M^T^-SISifSfA- 6, 7©&ft=X. 2. 5 -f >^fi&m 
KLfcfftfsfte. ^KKS4eB-r»a4»1£«t»» A - 6 , 

6, 7T?lt SS©JaJ»iaS**4 0 0^-4 5 O'CXcfc 50 
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■?Z>Z 

[0 13 0] JJLL. *%ft®«AIEftffitt;&Cft-©Sjfi 
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